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Improving memory

Abstract

Two aspecfs of memory for prose were investigated ‘the amount

. of information remembered and the semantic interpretation assigned
to amBiguous paragraphs. Task instructions and ex;osure durationL
¢ ‘of the passages were manipulated to induce different 1é§e19 of pro-
cessing and affect amount of\dntornation retained, In order to in-

. A ) ;
fluence the interpretation of the ambiguous paragraphs, different

contexts, in the form of_biasing'titles, accompanied the text. Re-
call and recognition measures indicated that students remembered."
more.information and more context-consonant informatiou when given

instructions whieh required processing the paragraphs at a semantic
level. ' Thus, context was a powerful determiner of which meaning

'was remembered from polysemous paragraphs only‘when incoming infor-

mation was processed at a deeper, more semantic level.

’
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This study attempts to elucidate the effects of context and level of
p%ocessing’on comprehension and memory for prose. Bransford and Johnson's.
(1972) stﬁdy of contextual prerequisites to understanding/prose stands as
a precursor to ‘the present reeearch. ,These investigdators found that meﬁ-
ori for seemingly noneensical_paraéraphs was dramaticaily'improved when the
éaragraphs were preceded by appropriate‘contexts in the form of pictores
or short t;tles.;_The effectiienese of contert resided’in making the oara-
graphs comprehensible Ly accessing relevant, already learned knog;edée.
Thus, Bransford and Johnson provided strong evidence that context can
increase the aﬁoont of information remembered from prose. However, another
imoortant.effect of -context on the acquisition of information, ite speci-
fying nature, has_been ignored by i;veetigetors of memory for‘prose. Con-
text not only may oake vague passages perfectly comprehensible, it also;
may affec e interpretation of messages which have two or more meanings.
The present investigation is‘focused upon this heretofore neglected func-
tion of context, 1ts biasing effect opon comprehension of prose.

The effects of context cueg as specifiers of meaning can best be
N tested when the,cues ere presented aloog with verbal messages which are

’,potentially interpretable in two ways. For the present study, paragraphs

were constructed which were ambiguous because they permitted two seman-

° . tically different interpretations. For example:

In the last daye of Auguat, we were all sufferiogkfrbp
the‘unbearabi% heat. In a few short weeks, our dglly jobv'
had turned from a game into hard labor. "All éq.needqnow,"‘

. said the manager in one of his,discoureged mooos, "is ; )
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strike." I listened to him silently but I could not heip
him. I hit a fly. "I suppose things could get even worse,"
he continued. "Our most valuable pitcherd might crack in

this heat. If only we had more fans, we would all feel

7
better, I'm sure. I wish our best man would come hiome.
v

That certainly would improve everyone's moralé, especially.

mine. Oh well, I know a walk.wouLd-che;r me up.a little."

- ‘

L Note that in contrast to the materials of Bransford and Johnson (l972),ﬁ

( _ B . o
Dooli?g and Mullet (1973), or Dooling and Lachman (1971),, the aboye pas-

4 1

' ;age is.ambiguous not‘because»it is vague and leaﬁgs intended réfefgnts e
unspecified (Hav;}and & Ciark; 19?2); but because it allows two rglatively"
concrete meaﬁings:to'be\constructed. -The paragraph can be taken as repre-
seﬁting an interaction between the manager of a los;ng ba;eball'feag‘and

oné of his players. At the éame,time, the ﬁatagraph};aﬂbﬂz construed in
terms of an interaction bétween the manager of a glassware factory and

one of his employeés. While both interpretations are permitted by the

' passage, it is probable that they are mnot equaliy likely. To determine’

" the relative dominance of one meaning over another, the ambiguous para-

H

graphs were presented to a norming group. A more frequently perceived

heaning{_labelked a "strong" meaning, and a less frequently perceived
. b

‘meaning, labelled '"weak,' were established for each passage. ' The passages
.cguld then be presented along with two types of cdﬁLext, one which cued

the strong meaning of the paragraph and one which cued its weak meaning.

\\*g\_;/.Examples of cbntexts which ewoke th‘ strong and wéaklmeaﬁings for the

! .
» ‘above paragraph are the titles "Wortries of a Baseball /Team Manager" and
2 r
5 /
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"Worries of a Glassware Factory Manager " Students' memory for the passagee
* was assessed first on a free recall test, and then on a multiple-choice |
test whose alternatiVes discriminated between the two possible interpreta-'
tions of each paragraph. ? , ; -
While no previous research has dealt with the selective effects of
‘context upon prose, there is related :esearch dealing with memory far
vwords and sentences which .can guide predictions of results in the present
,study; For example, in an extensien of Ttlving and Thomson's‘(l973) Qer-
’ T.sion of the encoding specif,ic*_ity hypothesis} Reder,.A'ndersoh, and Bjork ot
(1974) presented evidence which suggests that subjects are likely to remem-
ber whatever semantic representation is fotﬁed during the comprehension
" e etage. These investigators found that certain context cues ected to speci-
f; the meaning of polysemous ﬁo:ds and thus deterﬁined performance on A
latet,recognitie; and recall tests. In a similar vein, Anderson and Ortony
( ~~ (1975) found that certain words were interpreted differently when em-
) bedded in sentences which primed different meanings of the words. ih

v

‘ addition, a number of studies'have‘provided evidence that an ambiguous

.
AN

sentence is immediately interpreted one way but is reconsidered automati;7”>

ally if a context consonant with a second meaning of the sentence appears
(Carey, Mehler, & Bever, 1970; Foss, 1970; Foss, Bever, & Silver, 1968).

. ‘ It seems \reasonable to expect similar context effects in the comprehe7-

sion énd memory of ambiguous parag;aphs. For the present’study, the

diction was that recognition performance would reflect theinte
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a paragraph by the pceeence of a particular context would choose'mQre
Valternatlves on a multiple-choice test uhich were consonant with thls
meaning then alternatives consonant with the other neaning.
..Aﬂfassumption»made in the foregoing predictions 1is that the readers
are processing the paf%@fanhs at a semantic level. It seems apparent that
were they paying atten%ion to physical characteristics of the passages, ~'
» a biasing context would not influence them. An interaction between leﬁel
of processing and contegt effects can be predicted from the Craik and
Lockhart (1972) model although the model has not previously been exten-
‘ded to include specificity of meaning effects. Cnaik enerockhart's origi}
nal-concepnion predicis a direct relatiénship‘be;neen ;;pth of processing
and the sttength of tne‘memorydtrace. Here, débthfpf processlng refers to
a hiecarchy of stages through which 1nccming stimuli are_proéesseu, wnere
pre?iminary sceges invclve the anal}sie of Phyeical featlres and later
stages. are concerned'with the extracti 'f'meaning. Craik dnd Lockhart
.intend greater "depth"'to refer to a greater degree of semantic analysis--
the more deeply or semantically a’ stimulua .18 analyzed the more elaborate,
longer lasting, and strOnger its memory tfgce will be. The deepest levels
of processing invo}lve 'enrichin the stimuli by tying them to previously
acquired asscciat ns, images, and other relevant ;;e-existing knowledgez
While more;;lue'to process stimuli will usually result in deéser prdL
cessing, the.nost influentialAvarieble—effectlng deptn of pzoceasing {
is task de ‘35. Tasks which renuire rote learning or aﬁtention onlyfto
physical feat;ies of stimyli will not affect memory performance as much

Al

as tasks which demand semantic processing. Only a simple elaboration of

7
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Craik and Lockhart's conception is needed to predict an interaction be-
. . * f #

tween levels of processing and context. If context is assumed to imprpve

memory by accessing previously acquired cognitive structurﬁgﬂng:::ve

" 'as anchor andjframew for new information, only readers who are pro-
cessing the parag:aphé meaningfully will be influenced by the content of

their primed existing knowledge. ' ’ _ ' -
, .

In additiSn to ensuring a greater degree of context-appropriate re~ '’

.

sponses, greater depth of processing, as operaiionalizéd by different

. .- [ . .
task demands and presentation durat’ﬁs, should affect how 'mugk'is remem~
. ’.a N . g

" bered from prose passages. Tasks which require semantic pr¢ ééiqg até

known to yield an increase in total amount of 1nformattQﬁ*J¢Eembered over .

K

non-semantic tasks (Bobrow & Bower, 1969; Craik, 1973; Frase & Kaﬁmann,"

1974; Mistler-Lachman, 1972, 1974). In the, present study, four types of

\ .
tasks and two different presentation duratiorns were chosen to represent
‘ .

a continyuﬁ of depth of procegsing.- The levels of the presentation dura-
re > . .
A . : ~ v
tion variable were fixed at Zb'and 45_seconds based upon a pre-experi~
: ' . ’ N ' ~ . [ 4
mental test of minimum and maximum times needeQ:to perform the exper

‘tal tasks. Of the four types of instructions, the most "shallow"

.

a somewhat deeper, pro?ably syntactic, processing of individual

[

A third task}involved ratingb;he passages for degree of ambiguit
d

which demandd processing the material in a meaningful way and should

result in much improved recall when compared to the previous two tasks-~’
N . Q-
(Bobrow & Bower, 1969). It was predicted that better recall and more
.
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f\that, o the whole, memory would be r ed and i
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)

. e ‘ : _ .
specific and accurate recognition performance would be exhibited by the

fouxth instruction group asked to read and learn the paragrap?f

. e V'.

In summary, the present research was -an attempt to investfgate not

only hqw much a persén remembers but what exactly he remembers from

{:
v ambiguous paraéraphs whose semaatic representations can be influenced by

different contexts. It wds predicted that whichever: meaning was assigned
during Qhe study of ambiguous.paragraphs wouI"be the meaning which was * »
recalled and recognized and that the selectioh L2f one or’' the other

me ﬁould be constrained by weak-meaning—related and strong—meaning-

T ‘contexts. This relationship_was more liéely to appear when

[
readers were instructed to deal with incoming stimuli on a semantic level—

. N ., ~ . .
. - than when. they were enjoined to performwless semantic tasks. With the
. . t

L "shalrower" tagks, fs predicted that context cues might minimally

[P

udirect ‘processing -toward *ne ‘or the other meaninguzj the passages pat

curate. ’

¢ ' Method - ' .
Design T v’

. Four levels of Tasks (counting fouf-letter words, counting personal

pronounsz rating for ambiguity, and leaknjing) were factorially combined

. " . i
with two levels of Presentation Duration (20 and 45 secgnds) to yield

. - ° )
eight independent cells. Three types of context gues (strong, weak, none)

&\&were tested as a &ithin—subject'variable. " Thus, - the design was a 4 (Tasks)

A\l

x 2 (Duj}tibn) x 3 (Context) mixed design with repeated measures on the °'

3
context variable. ! .

;
o - 3
= ) 9

-

) . . .

4
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Subjects . - *
/‘ -
Eight grqups of 18 subjects were randomly fonmed from a pool of vol-
\ . unteer students enrolled in an gpdergraduate education class at Arizona
V! . /" o
State Univer?ity. “ ' ﬁ

|

Mmterialsg v _
* Paragraph construction. Three short paragraphs of Il&,{l;é, :?d 120

words wWere honstruoted 8o 18 to be completely smbiguous. An ambiguous

i - a e

! “ .
pass%ge isjdefineq here as one ‘which can be consbﬁggg,as describing two

| / .
QZ different situations. Thus the term ambiguity in the present context is
j . . P
not meant to apply to simply absfrect passages,”gr passages with generally
5 . . . 4
undetermided refergsis. The three paragraphs in their final form were:

, J | ‘
’ Z:i_,//%//// .. Baseball/Factory

. }n the last days of August, we were all suffering from

/VI?*Q ~ the unbearable heat. In a few short weeks, our deiiy job had.
‘turned from a game into hard labor. "All we need now," said

the manager in one of his discouraged moods, "is a strike.'
L—listened to him silently but I oould not help him. I hit

a fly, A"I soppose things could get even worse," he continued. -
"Our most valuable pitchers may crack in this heat. If omly

‘we had more fans, we would all feel better, I'm sure. I |

wish our bes&\m&n would come home " That certainly would

£

improve everyone s morale, especially mine. . Oh well, I know

a walk»would cheer me up a little."

10 o v
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! - -  Cards/Music

Every Saturday night, four good friends get together.

When Jerrwy Mike and Pat arrived, Karen had just finished

- ) . » w : .
y,“ /) writing some notes. She quickly arranged the cards and stood

- up to greet her friends at the door. They followed her into

@
- : .

the living room and sat down facing each o&her. They began
to play., Karen's recorder filled the room with soft and
pleasant music. Her hand flashedﬂin front of everyone s
/\ . eyes and they all noticed her dianonds. They continued for
\‘ many hours until everyone was exhausted and quite silly.
Jerry made his friends laugh as he theatrically took a bow,‘

Jentertaining them all with. the wildness of his playing.

their way to market by bf ng_artifigially’colored. The next
. »\ 5 Y -

day, while examining4 bpx of wine, he noticedfin a cormer a

..
o
r

foreign haractervalmostbcompletelykconcealed. Jonn brought
the casg up to the company5owner. The owner, although very

- busy, dropped what Ife was doing and considered the matter
carefully. Picking up the/glasses'on his desk, the owner
¢ N
said, "We'll have to try the case.” Other company officials

fgathered in his office and heard him announce, "I expect that

every hand which touched this wine was stained to %ome degree."

.-

A PS
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Each paragraph contained ‘six ambiguous features. Three kinds' of

ambiguous features, lexical, surfacewstructure, and underlying structure

aubiguities, have been studied previousi& (Foss:el970}_MacK§§,"l 66;_Mackay

b - 3 .

& 37)4 In the present.set of materials, hbwever,.conce over

1

type of ambiguity was subordinated to an attempt to make eachoparagrsph
ambiguous as a whole. The paragraphs alebacon;ainedvan equal number of -

 1dea units (28). Tﬁeonumber of idea unit’s was determined individually,

~ .'and then in conference by three raters who were giveg Btans;ord and Johnson 8

(1973) definition of idea units as "individual senterces, basic eemantic
A

propositions or. pbrases"r(p. 393). The raters w in agreement on 89%h

R

‘:;; 86%, anqg642 of the original demarcation of unitp. All digagreemgnts were
LN
, o

resolved/b§ consensus. '\ .
[ The perceptibi%}ty of each meaning in the paragraphs was det rmined~£_.
'by asking 99 college students to read the three passages and answer two

questions which/folixwed each. The questions werf phrased so that it ‘wag

| 4
- possible to ascertain “which meaning had been perceived from a particular

passage. Three scorers tabulated the frequency of occurrence of each

. meaning. Results indicated that there was a definite preponderance of -

one\?eaning over another for each passage, thus defining'slrong and weak.

meanjngs for each. For example, for the Baseball/Factory paragraph; 86%

o

of responges indicated a "basehall" interpretation and 147 a "factory"

interpretation of the paragraph.

Experimental booklets. The experimental material was coppiled.in‘
—

Ky

. seventeen-page booklets. General as well as task-specific ins@?uccions, \
a o . | P

. \ s ’ ‘: J / Tx )
appeared on the first page. Then the following series was repricated three.

o v - )' : X

3.
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timeaf\ a context page, with either a strong-meaning title, a weak-meaning

title, or go title at all was foldowed by a- paragraph which was followed

. in turn-by.i task answer sheet. Every subject saw all_threo paragraphs,
one at ooch lével of the context variable. Order and topic of paragraph
were coloined in a three-level iotin square vhich was repeated fot’all.aix
pooaible orders of type of conte;:.. Thus each paragraph v:fﬂrepreaented

equally uithin independent groups of sGbjects _at each possible position,
\

" within each possible context. - ‘ ' 4
" The context-producing titles took the form of six-word phrases guch

as, "Horries of a Baseball Team Manager" cueing the strong meaning of the

A“

Baaeball/Factory paragraph, and "Worries of a Glassware Factory Manager'
cueing the weak meaning. The task answer sheets were appropriate to the
instructions given to subjects. For example, dgobjects rating the para-

S
graphs for apbijuity saw a three-point check 1ist with each point labeled

-\r,’)

completély ambiguous,“ “somewhat ambiguous," and "completely unambiguous.’
Following the last answer blank, a page of arithmetic problems was ificlu-
ded to preclude primary memory effects during the recall test.

The retention measures took the form of a recall test followed by a

.

multiple-choice test. On each of three pages, the first idea unit plus

the subjects of the next phrase was printed at the top of bhé;rage to pro-
2}

vide subjects with enough information to begin appropriate frée recall.

For example, one of the paragraphs was cued by the words, ''In the last
.

days of August, we.' Recsll tests were presented in the samexofder as

the paragraphs. Similarly, the recognition tests were presented in the

same order as the paragraphs. Eight foq;-alternative multiple-choice ~

£ —

N £ 3

.
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' questions were constructed for each pafzage. Two of the eight qucstiogs
tested‘knowledge.of some unamb gubda 1nf;rmaflon in the paragraphs. The
! remaininé six que;tiona were cued to each of the ambiguous features of ‘
the para;;aphs. The four alternatives for.each question 1nc1u§ed one which
was coﬁaongnt with one meaning and a second which vas conao&ant with the
alternate meaniﬁg of the nubiguous'pasaagea, plus two irrelevant possi-
bilities differidg minimally in lexical and structural elements from the
two relevant possibilities. _ _
Procedure
Subjects participated 4n small grodps of from one to seven persons

“

with most groups mad?Nup of four persons‘ An experimenter handed out {é
-each subject the first part of the experimental booklat (up to and 1nciu—
ding the arithmetic.problems). ‘S;bjects the; hegrd and ré;d tagi-appro-t"
priate 1nafructiona§ couttting the number of four-letter words in the
passages, counting the nunb;r of personal pronouns, rating each paragraph
for.degfee to which 1; represented more than one meaning, o£ learning ’
and rating each paragraph for degree of difficulty to learn.‘ Subjects
turned to the first title pag;. read it for five seconds, then éurned

to the passagé and read it for 20 or 45 seconds depending upon their
duration condition. Suljects were allowed five seconds to enter,their .
respo ' on the task answer blank. The same procedure was followed without
any break for the aecoﬁd and third paragraphs and their corresponding

title and task sheets. A total of 60 segconds elapsed from the moment the

subjects began the math gheet until they were told to stop. The

14
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experimenter then gathered the paragraphs and handed ouyyiree recall sheets
with instructions for subjects to write down all they could remember from
the paragraphs. Se;en ,i;ﬁtes were allowed for the free recall task. |
Neit, the ;xperinentg#¢iollected the recgll gheets ”d haﬂded out the
multiple:éhoice testt The inst;uctions stressed the need to circle one
;alternative for every quesﬁion even if the chosen answer was based upon a

pure guess. This last section was self-paced. - @

Results .
Results were analyzed to answer two gets of questions: 1) how much
Qas retained from the three passages, and 2) specifidilly wvhat was remem-

’ be’ed from the texts. C

Amount of Infotuation-Retained’A

Recall. Idea unit scores were obtained by comparing subjects' free
recall protocols to a pre-established list.of idea units contained in
each passageﬁ One idea @it was always provided as a cue to identify the
paragraph requested, thus reducing .the total possible to 27. Any meaning;
preserving approximation of an idea unit was accepted. As both Cofer
(1973) and Zangwill (1972) found, subjects in the present study rarely -
wrote down an erroneous idea. Rathef” the most common error was one of
omission. Whenever a fabrication did occur, it ;as not counted toward
the total recall score. The protocols were scored by one of #wo raters.

Interrater reliability on number of idea units for a sample of 40 proto-

cols was .97.

/

A P ———
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‘A three-way mixed analysis of variancé; with four levels of Tasks

T~

(counting four-letter words, counting pronouns, rating‘fgr amblguity,

learning) and two levels of Duration (20 and 65‘aeéonde) as between fac-

N L

tors, ‘and three levels of Context (strong, wgak,.and ﬁone) as a within
factor, resulted in significant effoctp for Taaks,.g (3,136) - 82.56,

| p < .001, and for Durafion, f (1,136) = 12.65, p <-".001. A aignifican‘tl;'
greater proportion of ;gea unitflwere recalled with paaaage-expoaufe
times of 45 seconds (mean proportion = .15) than with exposures of 20

seconds (M = ,10).

The means of the gour taakvinstruction groups were subjected to Newman-
Keuls tests. Results indicated}that the means ranked themselves as f@l-
Ce X 3

Pows: counting four-letter word (mean proportion of idea units = .02) =

. countiné pronouns (.0 ting fdr ambiguity (.21) = learning (.24),

. L ]
p ¢ .01. Both of the "shallower’

1

substantially less reéall than the "deeper" comprehension tasks.
. Y

To determine how much.of the total:variance in performance on the

Processing instructions gesulted in
f

(i\ free recall teatg‘vas attributable to experiméntal treatment, omega
/sﬁua:ed (w?) values were calculated for the téska and duration variables.
While Duration accounted for onl} .02 of the variance, -the task 1na}ruc-
tions accounted for .44, indicating an unusually effective control of
variability in recall performance as.a function of the task instructions
employed in thisg study.

Recognition: Control questions. &n each of the paragraphs, there

was some information which w:as not ambiguous and, therefore, was correctly -
representable in only one sense. Two multiple-choice questions per

[ .

A
]

ERIC 16 . a
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o ’ . . € L <
paragraph were constructed testing knowledgé of this informatiqni The .\

i

P 4 ‘
! number of correct responses on,these control questions was assumed to ) !\\\\
<
'rfg;t in a gross manner how much attention the subjects paid to the

t

igformation content of the passages. . - N . h
Results of a 4 (Tasks) x 2 (Duration) x.3 ( ntext) nixed'knalysis

of variance indicated that only the tasks variabl produced—a significant 25
5
différencs in numbery of correct recognition responses on the control ques-

[ ¢ -

3
tions, P (3,136) = 22.92, 2_< .001.

The neans of the different task idstruction groups, ég;rted as mean
. - »> ’
'proportions of questions snsvered @brrectly, were counting four-letter - vﬁﬁ'
’ ‘r»,l"’
wotds (.55), counting‘pronouns (.55), rating for aubiguity ¢.80), and _, o
"‘;-‘(*3“ ‘.- (f-‘, , 4

learning (.805. Newman-Keuls tests again indicated that the two less *

semantie tasks were not different from each other but resulted in signifi- ‘¥5'\
csntiy poorst performance, p < .01, than the two more scmsntic tasks ﬁhfch'
were in turn not different from each other. T_heq‘(\uﬁ vsluqffor‘these effects

indicated that task instructions accounted for .10 of the variance.

Recggniticn: Total ‘information. The remaining six questions for

-

each of the paragraphs presented four alternatives: one which was con-
gonant with a strong meaning interpretation of the passage, one consonant
" with a weak meaning, and two alternstives which did not represent cortect
information from the passages.  Regardless of context cues, the ''correct"
alternatives reflected information-reptesented in the passages. ~There4
fore, as a third measure of total amount remembered, the number of ques-
tions for which either of the '"correct' alternatives were chosen vas

- tabulated and analyzed.

17 ' -
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A4 (lasks) x 2 (Duration) x 3 (Co;taﬁt) mixed analysis of vaqiance,
with repeated meagures on' the context variable! resulted in significant |
effects for Tasks, F (3,136) = 27.99,. P < .OOl for Duration, F (1,136) =

e : 11.71, p < .001, and for Context, F (2 272) - 3 98, 2_< .02, Again

gE'{@, ) longer exposure to the paragraphs resulted fn greater amount of informa- "®

tion remembered. The mean proportion of total "correct" recognition
. I
’ . regponses of the 20-second exposure condition was .67, and of- the 45-

second condition, .73. HNone of the interactions between variables ap-

ﬂtggéhed significance. -

. ) . - ) .

Newnan-Keule tests perfothed on the task effect replicated the pattern

of‘ipsults obtained with the recall of idea units and the CQ\EEPI recog-'

’ nition measures. Namely, the means, reported as mean proportions, ranked
themselves as follows: counting four-letter words (.60) = counting pro-
nouns ( 60) < ratinghfor ambiguity (. 78) - learning ( 80), p < .Ol. Again;

both "shallower" tasks,:esulted in signifigantly lower total information

Ee

> . recognition scores than the two more semantic "tasks.

-

Mean proportions as a fnnction of type of context decreased from

i

strong (.73), to weak (;70), to.none (.67). Newman-Keuls tests indicated
' ’ e : .
that only the difference between strong context and no context was sig-
. , - ) ~
nificant, p < .05. ’e

Omega squared vslnes were calculated for each of'the significant
effects.' For tash instructions, QZ'i .15, lgain achr for a rela-
tively large amount _of the variance in performance._ The d:;ﬁtidn and

! context nanipulations controlled only .02 and .0l of the totaf variance

[

,respectively.

18
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Rec intiow Strong-meaning responses. = The n@f questions

which were answete& by choosing the attong-meaning alternatizes was tabu«

‘ldted. These acores were taken as representing strong nean;lng encoding.

The mean proportiqns of responses consonant with-.a strong-neaning .

b ’ s

interpretation of the paragraphs are ptuented in Table 1. A 4 (Tasks)
x 2 (Dutation) x 3 (Context) mixed analysis of variance bith tepeated
uuure’s-on the context variable, resulted in significint 'effecta for

the tisk, P (3,136) = 3.67, p < .02, and context variables, F (3,272) =

23.21, P < .001 -and for the Tasks x Dutatiolinterac ons, F (})13&- '

3. 02, p ¥ .os.-

T - A
i 4 . . N

Insert Table 1 about nere

.

Ve

Post hoc teatl‘on the task main effect did n‘ot reveal any signifi-
n

cant differences. Appntently. the effects of the TTks x Dutption inter-

.action acted to obscnte diffetencea among the four :ﬂmtmction }toups

when analyzed as main .effect. Simple e“ffects analyses were performed

to determine the sOurt:e nf significant differances in the interaction.
Results indicated that with 20-aecond exposutes to the patagtaphs, task
instructions significantly affected the nunbc: of strong-meaning teapt:;mea

selected, F (3,136) = ]:7.04, p < .001. The two "shallower" t_aaka differed

v

- from the two "deeper" tasks on all t-test comparisons of means, p < .02.

At the 45-second exposure time, task instructions did not produce dif-

ferences in choosing strong-meaning altern‘ives. Tests of differences
/

{
. h
in performance at the two time ‘exposures within each task instruction

-

“- ‘_- X 19 .'\/. ~
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1eve1 reaulted in a significant difference only between the 20-second - {
group and the 45-gecond group who had been giyen instructions to cou‘t -\)
number of four-letter words, F (1 136) =7, 61 2_< 01.
JNewman-Keuls tegts on the Context megns indicated that a signifi-
cantly greater number of strong-meaning reaponses were made with_para— ? .

graphs preeented with atroné-meaning titles (mean propcrsdon éf strpng_

meaning recognition reapbnaea - 50) than with paragrapha pngsented eith

with weak-meaning titles (. 39’ or no titles (. 35) P < .0“

two conditions did not differ ,,1' tficantly from each oth
The Taaks x Context intg;aa A 3

which was consonant- with éheoretical and 're-experimental predictions.

- -Thus, with‘the two taska§§hich require semantic encoding, the rating for =
ambiguity and normal laatning instructions, context-producing titles
seemed &0 influence the proportion of choices of strong-meaning alterna-
“tives. Fot}theae two prccesaing tasks,Aparagraphs presented with strong-
: meaning titien produded more strong-meaning‘geanonaea than paragraphs pre-
sented with:weak titleB. When paragraphs appeared without any titlé, an
intermedicte nnmber\of;responeea indicated a sttong-meaning interpreta- !
éf . tion of the petagraphs. "However, the two counting instructionsﬂfid not
produce the same .pattern of’responsei’across levels of-context. 4Fewet
strong-meening responses were exhibited in all context conditions and

the means drdered themselves in descending order from stron® to weak to

none.

. | - 20 /)
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Calculated omega squared values revealed that .09 of the total var- ~
\

iance was attributable to the context manipulation, .0l to the task
g , ’

ingtruction effect, and..0l o the Tasks x Duration interaction. -

K Recognition:7 Weak-meaning responses, The mumber of multiple-choice

',queafioqs fhﬁée sﬁbjects chose the weak-meaning alternative was analyzed

to reveal effects of- the efperimental manipulations iupon encoding of
. : - . e

weak-meaning information in ambiguous passages. . ’ ‘

*_;/// " The mean proportion of responses consonant with a weak-meaning inter-

-

pretation of the\{:j::rapha appeér in Table 2. In a 4 (Tasks) x 2 (Dura-

‘ - tion) x‘3 (Contgi: xed analysis of variance, with repgafed meaaur$a on
the'tﬁifd variable, aignificaﬂp effect; were found for the tasks, F (3,136) =
?& 09, p < .001, and context main effects, F (2 272) = 18.99, 2_< .001,
and for the Tasks x Duratiﬁn, F (@3, 136) = 6.88, p < .01, and Taaks x
;H;‘ » ~  Context interactiona,_g (6,272) = 2.63, 2-< .02, i :
S o Inger/ Table 2 about here
" =7 _
Newman-l(ei;la tests comparing the means of the four instructions
Y . qgroupsAFevealeﬁ that subjects instructed to coun; the numbe; of f;ur-

'letter wo;dé in paragraphs chose fewer weak-meaning alternatives thai,
subjects given instructions to proceasjthé paséage§ at a semantic level
(ratihg fqr ambiguity and normal learning). Thg prqnoun—countiné group
performed at an intermediate level which did not differ significantly
either from the two semantically-instructed éroups or fro; the four-

letter-word group.
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~ Context-producing titles influenced the number, of weak-meaning al-

ternatives selected. Subjects chose a significantly greater proportion

L4

of weak—meaning alternatives for paragraphs presented with weak-meaning

Vs

titles (.40) than for paragraqpa\preaented either with no titles (. 30),

- p < .01, or Aith strong—context titles (. 23) p < .01. Paragraphs pre-

sented with no titles were more like[y to be,encoded ac:grding to a weak-~

meaning interpretation than paragrap‘s presentad in the context of strong-.
’ ¢ ' ‘

meaning ttt%fs,_g < .,01.b _

Thd Tasks x Diration 'mcera%iog indicabed that, withisi the 20-second
level, comparisons of cell means'usinglgrtests replicated an earlier |
pattern: the two counting tasks were significantly lower than the_Fwo
semantic taskq.lg < .0l. -However, when paragraphs were exposed for 45
aaconds, the anly 1uatrnctibn which resulted in a fAicantly ;6Jar

, .
mean number of weak-meantng choices was the cyunting four-letter word

task, p < .01.

Of all effects which were significant in the present study, the most

interesting for memory specificity was the Tasks x“Context interaction

shown in colnmns 2, 6 and 9 of Table 2. Simple effects analyses indifa-
ted that the mean roportion of alternativa:‘selgzted which were consonant
with the weak:meanfing of the passages was not affected by level'of pro- -
cesgsing as represented sy task Iinstructions, when the paragraphs had been
preaented in the.conréxt of strong-meaning titles. In the presence of ,
waak-meaning titles, more weak—meaning alternativea nere chosen with seman-

tic task instructions (rating for ambiguity and normal learning) than

with,lesa semantic tagk instructions, p < .01. When paragraphs were
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Presenced without any titles, thc number of weak—meaning:é?SPonses in- °
creased és tasks became more semntic, but at a much less Mramatic rate

f;fhan that exhibited with weak-meaning titles,. F (3, 408) = 2. 82 p < -05~

Only tHe group of subjects counting four—l;:)\; words chose significantly

fewer weak-meaning responses than the two semantic instructions, p < .05.
B .

Omega squared values reflecting the amount of variance accounted

.‘ , /
' for by experimental treatments showed that task instructions accounted
s i for .05. context cues for. 07 and each of the significant interactiong.
-for 02 of the total variance. .

Recall: Sgggificity of)regzonses. ﬁefore the data were céllecggd,

plans_fpr scQring -the recall of idea units had called for separately
/ N

' coﬁntingﬁthe number of ideas consonant with each possible meaning of the
paragraphs. An,exaninqtion of recail nrotocols revealed the impossibility
of filling this plan.. Subjects most often wrote.essays as ambiguous as
the ones ﬁreaéntéd to then during acquisition. Tnat is, it was usually
impossible to cetermine which ,’gning of a passage had been‘se&ected;
Therefore, no dctempt was made to annlyze recall of idea unité~icr spc-‘

cificity of encoding. _ !

Discussion

Results clearly indicated that context-producing tities predictably

influenced the comprehension and memory of prose passages. The paragraphs -

in the present study were ambiguous in the sense that they allowed two
<&
interpretations. The relative probability of these two interpretations

was: determined in a pre-experimental rating task, thus fpecifying‘a strong

23 .
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and a weak meaning for each passage. In the-recognition test ﬁhase 6f-tH‘l! ’

memory experiment, the learners’' chose more strong-meaning alternatives-

for paragraphs which had been precede& by a st:bng-meaning title than
. & ' L o ._ .
for paragraphs which had appeared with a weak title. Similarlg( more .
@ ) . \ v ’ \
weak-meaning alternatives were chosen for parsgraphs prese?ted with weak “r,

A

titles than for those with'strong'titles. For both ﬁypesgpf response

meas paragréphs presented without any'titlelresulfed in more respon4

.

-ses than aragp&phs\greceded with inconsistent, contexts. That is, e

students chose more strong;meaning alternatives for paragraphs ;i out
) y
tities than for paragraphs with weak titles and they chose more weak- ) .
meaning alternatives for paragraphs without titles than for pétagraphs
witl{ strong-meaning alternatives:-‘Thus, a seméktiq interpretation ‘of

codiné specificity was supported with ambigu rose passages. The - o)t

weak- and strong-meaning recognition medsures indicated ghat the informa-

. . © f
tion content of thexparagtaphg;ﬁas engoded in the context represented by g

!

the titles. -~ o
Also of considerable interest is the reliable interaction on strong- N\\
and weak-meaning response measures between levels of processing, induced ' ﬂ

E

by different task instructions, and context. .wgan giﬁen instructions
%
which presumably induced a- deeper pr&cessing of th¢ paragraphs, the readers
not only acquired grggt;r.amo;nt of 1nform§t10n but they also éxhibi-
téd a greater sen it%yity'?g)the cbqtext provided. In terms of the depth

of processing model, when feaders are instructed to rate a paragraph for

ambiguity or to learn it, theY are likely to process it in a meaningful
, { .

S

way. As Craik and Lockhart (1972) proposed, semantie processing involves
. - A

\‘

24 .
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accessing previously stored information and cognitive strfuctures and

relating;them to the new incoming information.' One/pbvious effect of

s providing readers with’ an apptopriate context should be to facilitate the

accessing‘gs existing cognitive structures. n‘the\p&esent study, for

students involved/ in senantic tasks R titles automatically prorvided a
. ( v
framework for building a s¢mantic representation of the passages. As

e

indicated in Taﬁles 1 and 2, which framewofk bedkne activated was a func-

tion of ﬁhe title presentedeith the'paragraphs.A Responses were constrained

particuiarly well when subjects were processing the naterialﬁft a level
which "used" the framework.:'Thus,'subjects given instructiona-to rate

for ambigniﬂb‘or7to‘lea chose many stronghmehning alternatives for the

paragraphs given a stpong-meaning context and very fewifor the.pa%agraph
giver a weak-mean g context. They .performed in a context-approp:jate//
manner with the weak-meaning responses as well; On the other hand, sub~

Jects who counted four-letter words and‘pronosns did not reflect the effect

- of titles upon specificity of encoding. Possibiy, for these‘snbjects,

;he titles activated pre-existing cognitive structures but, since incdm!hg
_stimuli were not’given me;ningful representation, no new information

"% could be added to the information framework cued by the titles. Titles
alone were not effective in producing-correct performance on almn}tiple-
choice test, whether measured in terns of nunber of strong-qeaning,or of
weak-meaning responses. Thus, the.effects of context were restricted to
conditions which involved meaningful representation of,the‘verbal material.

It may seem surprising that such strong context effects were produced

by simple six~word phrases presented as titles. Other studies and everyday
1 ‘ -

' | g 25
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" observations suppor't the present findings, h?wever. . For example, Lackner
| andr,Garrett (1972) found?tﬂhatls‘ub’jects i’a'dichoéio. 1istening ;aék,’ who3

N N . ¢ »

shadowed an ambiguous me‘"asage presented to one ear, later interpi:eted L.

i - 'the message in the context provided by information presen.ted to-.the un~ .- s
\*\ attended ear. ‘l'he unattended paasage b:l.ased reaponses even thc:ugh sub- # B

. 3 . o ,

] " jects were -unable to report the cot‘q:t-producing information. “As m % ‘5}

, ,’the present study, cbntext was a powerful determiner of the me’ﬂng as—
- . v .

b - signed to verbal messages. As in— everydsy encounters with verBal mes~

sages, the smallest hint of context seeqs to: %onstrain and disambiguate

- ~—

- - potentially hmhiguous commications. . Ct
e The amount of information r{tained as qontrasted with its content, .

.

wasg not nearly as. auﬁject to cor?‘.‘ggt effepts. Providing readers with a

1)

six-word. title before parégraphs was not effective in increasing the

number of idea units recalled. These results are in contrast to those,

of Bransford and Johnson (1972), Dooling and Lachman (1971), ‘and Dooling ' .

.

{ ' A Cifge ' .
and"Mulletk(1973), who found that titles or short phrases describing the
content of paragraphs significantly increased free recall. Clearly the

\ diffetences in stimulus materials account for the contrasting results.
In the present study, th‘ paragraphs were ambiguous but only in the sense
\ '

} that they could be interpreted as describing two concrete situations

>

i ‘The learners were able to build least one semantic representation

‘e
.

immediately upon perceiving the paragraphs. In past studies. of the effects
' 3

"of context, th% paasages have been madewpugosefully vague and metaphori- . -
cal, and ‘have included a number of unspecified referents‘ and antecedents.
Upon reading the “flying a kite" paasage of ﬁransford and Johnson. (1972)

.

LR R 3
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for éxanple, one is 'struck by the incoherence of the paragraph until given \
the context-producing tigle. On the other hm;d, the Baseball/Factory
paragraph of the present 'study seews to easlly access a pre-existing
cognitive structure, vhcth?r it be about baseball or about a factory,
making iv aQ. once comprehensible and memorable. Thus, any.possible effegt ’
of prMmg titles upon free recall are perhaps erased by the high compre-
hensibiuf.y of the paragraphs themselves. ’whuﬁe contegl can be . powerful
4;:«-5-2& co-preheniion, and, therefore, of memof binty (Bra‘rd &
Johiioon, 1972; Craik & 'Lockhart,\l972), wvhen parag'fapho are already highly
comprehensible, they are less likely to show increased retemtion of :l.nf V
formation simply becm;se of the presence of six—wérd tit;l.es;
Context cues were effective in increasing the amount of information
;:ecogniud on the tatal information recogn:ltionvuasure which m def_i’e;l
_ as any correct recponae, whether it indicated one or the other posu:l.ble
mterpretati.on of the paragraphs.. 'l'he actual e:l.ze of the effect was small
cons:l.dpr:lng the w? value of .01 and reault. of poat hoc couparisons. Heans
of the levels of context were ordered in decreasing size from strong, to
weak, to no title, but the only significant diffctence appeared between
- the ntrons-llaning title and the no~title cond:l.t:l.ons P < .05. Neverthe-
* - less, context—producing titles did increase e:l.gn:lf:lcantly the number of
“correct" multiple-~choice responses selected. Perhaps, this measure of
'a-ount of information remembered was the only one to reflect differences
- due to context because it represented a more sensitive measule of avail-
sble information (Tulving & Pearlstone, 1966). The title may have pro-
vided a small but n.gpiﬁc.nt advanéagmin tﬁe acquisition of information

;'

/

| o : 27 \ A
Q . Y s - : " . ¢ . -~
el - ) . * L

wal



Improving memory
* . 28

13

by nutonatically supplying a cognttive structure for the new information

(Haviland & Clark, 1974).

All three messures of amount of information remembered, number of

idea units recalled, number of correct centrol recognition regponses, and

AV e

A;nunber of recognition reasponses consonant with either interpretation of
the- anbiguous passages. showed a consistent pattern of results. All
three neaaures teflec;pd.pgnggat and :!gnificant effects for task instruc-
tion‘ the vnriable designéa to induce diffetent levels of 1nforuation '
processing. Consistent with a dep;h of processing model of nemory, in—
¥ structions to deal with passnge_content on a semantic level yesulted in
significantly higher memory ncores than non-semantic insﬁfuctions. Stu-
dents asked to read gnd learn paragraphs or to rée them fb:'axi:igui’t‘}
must attend to the meaning of the verbal symbols to fulfill task demands.
On subsequent memory tests, these aubjedtl“;euenber much more of the

<

information content of the nnragrapha than subjects given non-semantic

instructions. Interenningly, no significant differerce was found between
ihe tnn se-nnnic tasks. This finding is conpogant'with previous indica-
tinns that incidental tasks which reénire meaningful processing of stimyli
often result in performance as good #s, or nearly aslgood.ac, intentional
instructions to learn (e.g., Bobrow ; Bower, 1969; Frase & Kammann, 1974).
Alsﬁ‘ although mean nerformnnce was higher fnr students asked to count _
pronouns than for those asked to count number of four-~letter words, it

was pot iignific;ntly higher. Thus, one cnuld not reliably preqict from
these reaul;l that proceaaing:wordn at a syntactic levei-representa a

‘.‘ diip&r level of‘ptoccosing than processing words at a purely physical

" lavel,

Q ‘ ‘ . :3!3 o ‘ o
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. The value of semant;chigs;ructions,1n'1nfluencihg how much is remem-
bered from pfose is reflécted in the relatively.large omega squared
values calculated for task effects in all three measures of memory capac-

ity. Free recall particularly,was strongly influenced by task instruce

tions (w? = .44). . / \

L'

Asaia as predicted by a &epth of pro;:essihg model, subjects allowed
to interact with the-presented material for longer periods of time re-
" membered more 1nformatioq. Only the control recognitioh responses did
not show a signifiéant inctease in correc; memory with longer exposure
duration. It shgﬁld be noted that while the differeﬁée between 20-second
_hnd'AS-becond exposure times was significant for recall and total informa-
t;oﬂ recognition measures, \the duration variable controlled much less of
;he variance (w? = .02) than did task instructions. As Craik and Lock-
hart (1972) proposed, if stimuli are a:élyzed repeatedly at a "shal}ow"
level of processing, an increase in time ﬁill not ensure better memory
performance. Of greater importance is the degree to which ga;klinatruc;
tions and learners' intentions permit processing of the stimuli at a
semantic level.

In summary, depth of comprehension, as manifulated by task instruc-
tions and by different presentation‘durations, effectively controlled
the amount of 1nforma£ion remembered - from ambiguous prose passages.
Furthermore, task instructions interacted with title conditions. Deep
levels of processing improved memory for new information in two ways:
more information, and more "accurate" or context-appropriate information,

was remembered under the more semantic instructions than under the less

semantic instructions. » 29
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Footmnote

. This paper 1is baae§ on a §oct&¥af’hissertqtioﬁ completed at ‘Arizona
State University while th& author held a Graduate College Féll&wahip
Avard. Ivamvérateful for the support and advice 6f‘committee chairman
‘Raymond W. Kulbavy and for the helpful comments provided by Richard C.
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